Introduction
The U.S. Geological Survey (USGS) completed an assessment of undiscovered, technically recoverable oil and gas resources within the Lusitanian Basin Province, a geologically complex area of approximately 20,000 square kilometers along the western margin of Portugal ( fig. 1 ). The Lusitanian Basin represents one of the extensional basins formed during the initial stages of Mesozoic Tethyan and Atlantic rifting that preceded the opening of the north-central segment of the Atlantic Ocean. Four phases of Mesozoic extension, two phases of Cenozoic compression, and salt movement are recorded in the rocks of the Lusitanian Basin, resulting in a complexly structured, compartmentalized basin with several subbasins (Rasmussen and others, 1998; Alves and others, 2003; dos Reis and others, 2014a) . Organic-rich, thermally mature petroleum source rocks are present in (1) Lower Jurassic Brenha Formation shales (dos Reis and others, 2014b) and possibly present in (2) Silurian shales in the northern part of the basin (Uphoff, 2005) .
Geologic Models for Assessment
For the Lusitanian Basin Province, the USGS defined the Paleozoic-Mesozoic Composite Total Petroleum System (TPS) and the Lusitanian Basin Conventional Reservoirs Assessment Unit (AU) within this TPS. The geologic model for the assessment is for oil and gas generated within Lower Jurassic source rocks during the Cretaceous to have migrated into Jurassic carbonate reservoirs and Cretaceous clastic reservoirs (dos Reis and others, 2014b). The geologic model also includes the potential for oil and gas generated from Silurian source rocks possibly during the Late Jurassic, with this oil largely cracked to gas and migrated into Triassic synrift clastic reservoirs with Jurassic shale seals (Uphoff, 2005) . The major source of geologic risk in this AU is the possible remigration or loss of oil and gas from conventional reservoirs following Cenozoic compression and structural inversion. The area of the Lusitanian Basin Conventional Reservoirs AU north of the Nazaré Fault displays less effects of compression (Rasmussen and others, 1998) , and this area of the AU may have less geologic risk than the area south of the fault ( fig. 1) .
The USGS defined the Lower Jurassic TPS to consist of the Brenha Formation Shale Oil AU and the Brenha Formation Shale Gas AU. The TPS was defined using thermal maturity, source rock thickness, and total organic carbon data from McWhorter and others (2014). The geologic model for the assessment is for generation of oil and minor gas generated within Brenha Formation source rocks during the Cretaceous, with some portion of the oil or gas retained within the source rock following two phases of compression and structural inversion in the Cenozoic. The major source of geologic risk in the Brenha Formation Shale Oil and Brenha Formation Shale Gas AUs is the retention of recoverable oil or gas resources within the source rocks following Cenozoic compression.
Assessment input data for each assessment unit are shown in table 1. Well drainage areas, estimated ultimate recoveries, and success ratios are taken from U.S. shale-oil and shale-gas analogs.
Undiscovered Resource Summary
The USGS quantitatively assessed undiscovered conventional and continuous oil and gas resources within the Lusitanian Basin Province (table 2). For total undiscovered resources, the estimated means are 121 million barrels of oil (MMBO) with an F95-F5 range from 0 to 393 MMBO, 212 billion cubic feet of gas (BCFG) with an F95-F5 range from 0 to 723 BCFG, and 12 million barrels of natural gas liquids (MMBNGL) with an F95-F5 range from 0 to 41 MMBNGL. [MMBO, million barrels of oil; BCFG, billions of cubic feet of gas; MMBNGL, million barrels of natural gas liquids. Results shown are fully risked estimates. For gas accumulations, all liquids are included under the NGL (natural gas liquids) category. F95 represents a 95-percent chance of at least the amount tabulated. Other fractiles are defined similarly. Fractiles are additive under the assumption of perfect positive correlation. [AU, assessment unit; %, percent; EUR, estimated ultimate recovery per well; MMBO, million barrels of oil; BCFG, billion cubic feet of gas. Well drainage areas, EURs, and well success ratios are taken from U.S. shale-oil and shale-gas analogs. 
